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| NTRODUCTI ON

Mal at hi on i s an or ganophosphate i nsecticide widely used in the
United States. As aresult of this wi despread use, there have been
numer ous exposures and poi soni ngs. Detailed analysis of the
i ncident data identified specific use patterns that are nore likely
to be associated with pesticide poisoning. Depending on the type
of use, risk mtigation nmeasures are recomended to reduce the

associ ated types of poisoning. In addition to acute poisoning,
mal at hi on and ot her or ganophosphat e i nsecti ci des have been reported
to be associated with chronic effects in humans, including

peri pheral neuropathy, chronic neurobehavioral effects, and the
reported developnent of a sensitivity to chemcals previously
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tolerated which is associated with a wide variety of synptons.
Evi dence for these effects is also revi ewed.

The purpose of this docunent is to sunmari ze the case reports,
case series, statistical surveys, and epidem ol ogic studies of
acute and chronic health effects reported to be related to
mal at hi on. By its nature, such information suffers a nunber of
[imtations including inadequate docunentation of exposure and
effects, reporting biases, and absence of denom nator information
on the population at risk. Where consistent patterns of risk
factors are identified, it is also the purpose of this docunent to
recomend neasures to mtigate those risks.

Mal athion is a nenber of the class of organophosphate (OPs)
i nsecticides. The organophosphate insecticides are anong t he nost
w dely used agents for control of insects in agricultural and
residential settings. Close to 40 organophosphates (OPs) are
currently registered wwth the U S. Environnental Protection Agency
(EPA) and used in the United States with a widely varying range of
acute toxicity.

Mal at hi on and the ot her OPs poi son humans and i nsects through
their effects on nerve enzynmes (Mrgan 1989). Mal at hi on conbi nes
chemcally with the acetyl chol i nesterase enzyne and i nactivates it.
This enzyne is essential for control of nerve i npul se transm ssion.
Loss of acetylcholinesterase allows the accunulation of
acetyl choline, the substance secreted by nerves that activates
nmuscl es, gl ands, and other nerves (Mdrgan 1989). Accunul ati on of
sufficient |evels of acetylcholine at junctions between nerves and
nmuscl es will cause nuscle contractions or twitching. Accunulation
of acetyl choline at junctions between nerves and glands results in
gl and secretion. And accumul ati on of acetyl choline between nerves
inthe brain will result in sensory and behavi oral disturbances.

The principal signs and synptons of acute mal at hi on poi soni ng
are headache, nausea, dizziness, pinpoint pupils, blurred vision,
hypersecretion, tightness in chest, difficulty breathing, mnuscle
weakness or twtching, difficulty walking, vomting, abdom nal
cranpi ng, and di arrhea (Nanba 1971; Wrld Heal th Organi zati on 1986;
M nton and Murray 1988; Karalliedde and Senanayake 1989; Morgan
1989; @Gllo and Lawyk 1991). Hypersecretion of glands often
results in profuse sweating and salivation, as well as tearing,
runny nose, and bronchial secretions. Effects to the centra
nervous system may include confusion, anxiety, drowsiness,
depression, difficulty concentrating, slurred speech, poor recall,
insomia, nightrmares, enotional lability, or a form of toxic
psychosis resulting in bizarre behavior. In any one poi soning
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epi sode, varying conbinations of these synptons may occur at
different tinmes after exposure, varying from a few mnutes to
several hours. The nunber of synptons present also varies
dependi ng on the dose and node of exposure. According to Morgan,
unconsci ousness (coma), incontinence, convul sions, or depression of
respiratory drive are evidence that the poisoning is life-
t hreateni ng (Morgan 1989). Pul nonary edema (fluid in the lungs),
mar ked m osi s (pinpoint pupils) with loss of pupillary reflex, |oss
of refl exes and extrene nuscl e weakness (flaccid paralysis), ataxia
(jerky novenents), slurring or repetitive speech are al so signs of
severe, |ife-threatening poisoning (Nanba et al. 1971; Eskenazi and
Mai zI i sh 1988; M nton and Murray 1988; Gallo and Lawyk 1991).

Poi soni ng due to unrecogni zed dermal absorption (as well as
other routes of exposure) can be easily m sdiagnosed, which
suggests that sone individual cases of poisoning are m ssed
(Mdtling et al. 1985; Coye et al. 1986). Table 1 |lists synptons
and signs comonly associated wth acute organophosphate
i nsecticide poisoning. These synptons were selected based on a
review of the literature (Morgan 1989, Mnton and Mirray 1988
Gall o and Lawryk 1991, Nanba et al. 1971).

Table 1. Exanples of synptonms and signs that may be reported in
acute organophosphate insecticide poisoning. Note that the
presence of one or nore of these synptons can occur from ot her

di seases and differential diagnosis by a physician is needed.

Presence signifying
Common early or Present in noderate |life-threatening
mld signs/synptons | or severe poisoning |severity




Headache Ti ght ness i n chest Coma
Nausea/ Vom ti ng Difficult breathing | Seizures
Di zzi ness Br adycar di a* | nconti nence
Muscl e weakness Tachycardi a Respiratory arrest
Drowsi ness/ | ethargy | Hypertension Pul nonary edema
Agi t at ed/ anxi ety Hypot ensi on Loss of reflexes
Pal | or/ cyanosi s Fl accid paral ysis
Abdom nal pain
Di arrhea
Anor exi a

Trenor/ At axi a
Fasci cul ati ons*
Lacri mati on*

Heavy salivation*
Prof use sweati ng*
Bronchorr hea*

Bl urred vision

Pi npoi nt pupi | s*
Poor concentration
Conf usi on/ del usi ons
Menory | oss

* Presence of these signs and synptons are considered relatively
specific for organophosphate insecticide poisoning (Mrgan 1989,
O Mal l ey 1992).

1. BACKGROUND

The fol |l ow ng data bases have been consulted for the poi soni ng
i nci dent data on the active ingredi ent Mal at hi on (PC Code: 057701):

1) OPP Incident Data System (IDS) - reports of incidents from
vari ous sources, including registrants, other federal and state
health and environnental agencies and individual consuners,
submtted to OPP since 1992. Reports submtted to the Incident
Dat a Systemrepresent anecdotal reports or all egations only, unless
ot herwi se stated. Typically no conclusions can be drawn
inplicating the pesticide as a cause of any of the reported health
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effects. Neverthel ess, sonetines wth enough cases and/ or enough
docunentation risk mtigation neasures may be suggested.

2) Poison Control Centers - as the result of Data-Call-Ins issued
in 1993, OPP received Poi son Control Center data covering the years
1985 t hrough 1992 for 28 organophosphate and carbamate chem cal s.
Most of the national Poison Control Centers (PCCs) participate in
a national data collection system the Toxi c Exposure Surveill ance
System whi ch obtains data from about 70 centers at hospitals and
universities. PCCs provide tel ephone consultation for individuals
and heal th care provi ders on suspect ed poi soni ngs, invol ving drugs,
househol d products, pesticides, etc.

3) California Departnent of Food and Agriculture (replaced by the
Department of Pesticide Regulation in 1991) - California has
collected uniform data on suspected pesticide poisonings since
1982. Physicians are required, by statute, to report to their
| ocal health officer all occurrences of illness suspected of being
related to exposure to pesticides. The majority of the incidents
i nvol ve workers. Information on exposure (worker activity), type
of illness (systemc, eye, skin, eye/skin and respiratory),
i kel i hood of a causal relationship, and nunber of days off work
and in the hospital are provided.

4) National Pesticide Tel econmunications Network (NPTN) - NPTNis
atoll-free information service supported by OPP. A ranking of the
top 200 active ingredients for which tel ephone calls were received
during cal endar years 1984-1991, inclusive has been prepared. The
total nunber of calls was tabulated for the categories hunman
incidents, animal incidents, calls for information, and others.

I11. I NC DENT DATA SYSTEM

Pl ease note that the follow ng cases fromthe I DS do not have
docunentation confirmng exposure or health effects unless
ot herwi se not ed. A small nunber of cases reported by United
| ndustries Corporation involving only mnor effects have not been
included in this summary. The data reported fromthese cases did
not include enough detail to prove useful. Oher cases are marked
(Calif.) because they occurred in California and are al so revi ewed
according to their summary characteristics as part of section |IV.

I nci dent #81- 1

A report by the Toxics Epidemology Program (TEP) in Los
Angel es County reviewed 1,874 tel ephone calls to a hotline set up
to take reports of adverse effects alleged to be related to
mal at hi on spraying for nedfly. The report states “it is very
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unli kely that anyone could absorb enough nmal athion as a result of
an aerial application to produce systemc poisoning wth
significant inhibition of cholinesterase enzynes, wth a sizable
margin of safety . . . However, illnesses not caused by a
“poi soni ng” of cholinesterase enzynes, but rather by an allergy or
“sensitivity” to the malathion bait m ght perhaps occur even at
these | ow | evel s of exposure.” The TEP staff notified physicians,
hospi tal emergency roons, public health clinics, and the general
public during each nedfly eradication canpaign of their interest in
receiving reports of any illness that appeared to be associated
with exposure to malathion bait. Calls were classified by
proximty to the spray application so that synptonms could be
anal yzed.

A nunber of limtations were noted in this study. Mst of the
synptons reported are very common ones and it was difficult to
det erm ne what proportion of the synptomrate was due to background
(normal ly occurring) and what proportion m ght be due to mal at hi on

bai t. Al'so a nunber of factors may influence whether a person
calls in to report an illness. Reporting bias and anxiety
reacti ons undoubtedly influenced sone of the illnesses reported.

Synptons that were relatively infrequent were less likely to reach

statistical significance and therefore could be effects that were

m ssed. The authors concl usions are quoted bel ow
Because of the limtation of the data described above,
conclusions from these data nust be stated cautiously.
Despite the limtations we discuss above, the data suggest
t hat sone i ndividual s may have allergic or irritative synptons
foll ow ng exposure to the mal athion bait, perhaps in part to
odors associated with the malathion bait. Such synpt ons
i ncl ude headache, eye irritation, and skinrash in adults, and
possi bly angi oedema, headache, nausea, and certain types of
upper respiratory irritation in children. Some of these
synptons, particularly headache, nmay be caused in part by
odors associated with the aerial applications. By and |arge,
reported synptons tended to be mld and transient, although
not invariably so. Overall, the statistical associations
descri bed here are quite tenuous.

The Health Effects D vision (HED) agrees with this concl usion.
Thi s docunent was previously summari zed by HED (Bl ondell 1994).

| nci dent #256- 13

A pesticide incident occurred in 1992, when an individua
sprayed malathion and experienced respiratory difficulty and
diarrhea. No further information on the disposition of the case
was report ed.



| nci dent #256- 28

A pesticide incident occurred in 1992, when severa
applicators applied mal athion wth back pack sprayers but did not
follow the |abel. Specific synptons were not nentioned. No
further information on the disposition of the case was reported.

| nci dent #371-6
Lawsuit with specific synptons not nentioned.

| nci dent #524- 1 t hrough 524-3

A survey was conducted by a private individual during the
1989- 1990 nul at hi on spray season in California. Survey forns were
left at homes for residents to fill out. Residents were asked if
they were ill after the spraying and, if so, what synptons they had
and whet her they saw a doctor. Forns were left at 1,439 hones and
returned by 369 househol ds representing 1,107 people. The results
fromthis survey were simlar to that carried out by the Toxics
Epi dem ol ogy Program (TEP) in Los Angel es County (see I ncident #81,
above). The top six synptons reported were headache, dry or sore
throat, upset stomach, cough/sneezi ng, nausea, and eye irritation.
There were 7 reports of asthma anong the 1,107 peopl e respondi ng.
This survey was summarized earlier by the Health Effects Division
(Bl ondel I 1994).

| nci dent #524- 4

A young school -age girl ran barefoot on the |awn five hours
after an application of malathion bait to medfly. The report from
her great-grandnother and from her medical records docunent her
feet turning red and, later, developing blisters which |lasted for
several nonths. The child was reported to devel op headaches,
nausea, and |oss of appetite after each spraying (nine total) and
was taking allergy shots for trees, nolds, weeds, and dust during
this tinme. One doctor noted the allergies and reported the redness
was a reaction to the mal at hi on.

| nci dent #524-5

A woman in her 70s was exposed to nmalathion nedfly
appl i cation. She reported a rash on her face and neck, swollen
eyes, cranps, flu-like synptons, and nervousness. Her doctor’s
records show a di agnosi s of psoriasis.

| nci dent #524- 6

A father reported that his son experienced extrenme fatigue,
nausea, headache, and runny nose as a result of his exposure to
mal at hi on nedfly application. Simlar synptons occurred after two
subsequent applications of nalathion. He was diagnosed wth
sinusitis and his doctor states “There is a possibility that the
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mal at hi on spraying has been an irritant to his upper respiratory
tract and coul d possi bly have been a cause of his recurrent upper
respiratory synptons and epi sodes of sinusitis.” H's father also
reported that he was diagnosed with Guillain Barre syndronme which
caused tenporary paralysis of his |l egs two weeks after a mal at hi on
appl i cation. He had to mss eight weeks of school and undergo
si nus surgery. Wenever spraying is repeated, the son is taken out
of the area and kept inside for three days when he arrives hone.

| nci dent #524-7

An individual with nultiple chemcal sensitivity reports
severe skin reactions and other synptonms (nerve disfunction and
i mmune di sfunction), but did not supply nedical records to docunent
her claimthat mal athion nedfly applications were responsible for
her ill nesses.

| nci dent #533- 1

A pesticide incident occurred in 1987, when a wonman was
exposed to nal athion that was sprayed on a football field weekly
for about six nonths. She reported being caught in the spray five
tinmes. She devel oped peripheral neuropathy with pains in her
fingers, hands, arns, and feet, and hives. No further information
on the disposition of the case was reported.

| nci dent #707- 20

A pesticide incident occurred in 1993, when a sprayer got
mal athion in their eyes. Specific synptons were not nentioned. No
further information on the disposition of the case was reported.

| nci dent #707- 23

A pesticide incident occurred in 1993, when a field worker,
who was wearing short pants and a short sleeve shirt, entered a
tobacco field before the plants dried. Specific synptons were not
mentioned. No further information on the disposition of the case
was report ed.

| nci dent #707- 37

A pesticide incident occurred in 1993, when a grower was
exposed to mal at hi on that was applied to a tobacco field. Specific
synptons were not nentioned. No further information on the
di sposition of the case was reported.

| nci dent #904- 1
A pesticide incident occurred in 1993, when a wonman was
exposed to malathion that was sprayed every eight days in the
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sumrer nonths for nosquito control. She experienced nenory | oss,
| oss of coordi nati on, nment al conf usi on, depressi on, and
irritability. No further information on the disposition of the
case was report ed.

| nci dent #941- 50

A pesticide incident occurred in 1994, when an individua
experienced nausea. No further information on the disposition of
the case was report ed.

| nci dent #999- 65

A pesticide incident occurred in 1994, when an individua
experienced hypertension, tachycardia, diarrhea, fasciculations,
and diaphoresis from ingestion of nalathion. No further
information on the disposition of the case was reported.

| nci dent #999- 123

A pesticide incident occurred in 1994, when an individua
experienced dermal irritation and pain, and pruritus. No further
information on the disposition of the case was reported.

| nci dent #999- 141

A pesticide incident occurred in 1994, when an individua
experienced bronchospasm hyperventilation, tachypnea, coughing,
and choking. No further information on the disposition of the case
was report ed.

| nci dent #1054-1 Cal i f.

A pesticide incident occurred in 1994, when a nman attenpted
suicide and was hospitalized for three days. He experienced
| ethargy. No further information on the disposition of the case
was report ed.

| nci dent #1088-1 Cal i f.

A pesticide incident occurred in 1994, when a thirty-seven
year old man all egedly attenpted suicide and was hospitalized for
twenty days. He experienced vomting, diarrhea, delirium and
respiratory coll apse. No further information on the disposition of
the case was report ed.

I nci dent #1160-1 Calif.

A pesticide incident occurred in 1994, when a man drank a
bottle of malathion and died eight days |ater. This incident
occurred after he had experienced a heart attack and a stroke. No
further information on the disposition of the case was reported.

| nci dent #1280- 28
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A pesticide incident occurred in 1994, when an applicator got
mal athion in their eyes. Specific synptons were not nentioned. No
further information on the disposition of the case was reported.

| nci dent #1280- 45

A pesticide incident occurred in 1994, when an applicator was
exposed to nmalathion on a wndy day. Specific synptons were not
mentioned. No further information on the disposition of the case
was report ed.

| nci dent #1358- 1

A summary of calls to a Poison Control Center included 17
cases related to nal athion. Mst of the cases were mnor with two
exceptions that had a noderate nedical outcone. No further
information on the disposition of the case was reported.

| nci dent #1508-4 Cal i f.

A pesticide incident occurred in 1994, when ten workers at an
aut onobi | e deal ership were exposed to malathion that spilled from
a cabi net. Specific synptons were not nentioned. No further
information on the disposition of the case was reported.

I nci dent #1669-9 Cal i f.

A pesticide incident occurred in 1994, when a sixty-five year
old retired gardener attenpted suicide by ingesting an unknown
quantity of malathion from a twelve ounce container. He was
hospitalized and died about thirty-eight days later. No further
information on the disposition of the case was reported.

| nci dent #1839- 1

A pesticide incident occurred in 1995 ~ when a pet
owner/ breeder applied the pet dip to an animl w thout wearing
gl oves. Specific synptons were not nentioned. No further
information on the disposition of the case was reported.

| nci dent #1906- 1

A pesticide incident occurred in 1995, when an individual was
exposed to nmal athion after a bottle broke. Specific synptons were
not nenti oned. No further information on the disposition of the
case was report ed.

| nci dent #2355- 1

A pesticide incident occurred in 1995  when a worker
experienced a bad cold. No further information on the disposition
of the case was reported.

| nci dent #2355- 3
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A pesticide incident occurred in 1995, when an individua
experi enced headaches, and damage to the lungs and |iver. No
further information on the disposition of the case was reported.

| nci dent #2355- 4

A pesticide incident occurred in 1995, when an individua
experienced dizziness, nausea, swollen and discolored eyelids,
fevers, random aches and pains, and chronic fatigue. No further
information on the disposition of the case was reported.

| nci dent #2355-5

A pesticide incident occurred in 1995, when an individua
experienced burning eyes, a sore throat, sniffles, coughing,
sneezi ng, deep fatigue, and a high fever. No further information
on the disposition of the case was report ed.

| nci dent #2355- 6

A pesticide incident occurred in 1995, when an individua
experi enced headaches, chest pressure, sinus pressure, and an upset
stomach. No further information on the disposition of the case was
reported.

| nci dent #2355- 7

A pesticide incident occurred in 1995, when an individual was
exposed to malathion that was sprayed in their area. Specific
synptons were not nentioned. No further information on the
di sposition of the case was reported.

| nci dent #2355- 8

A pesticide incident occurred in 1995, when an individua
experienced a col d, headaches, nausea, and eye effects. No further
information on the disposition of the case was reported.

| nci dent #2355-9

A pesticide incident occurred in 1995, when an individua
experienced sinus trouble and a lung infection. No further
information on the disposition of the case was reported.

| nci dent #2355- 10

A pesticide incident occurred in 1995, when a forty-six year
ol d man experienced coughi ng, head congestion, sneezing, and sore
throats. No further information on the disposition of the case was
reported.

11



12

| nci dent #2355- 11

A pesticide incident occurred in 1995, when an individual was
exposed to nmalathion. Specific synptons were not nentioned. No
further information on the disposition of the case was reported.

I nci dent #2375-1 Cal i f.

A pesticide incident occurred in 1995 when a worker was
installing a door and was exposed to nmlathion that was sprayed
nearby by the property owner. The worker was hospitalized for an
unknown anount of days and experienced ataxia, fasciculations,
dysarthria, nausea, and vomting about twelve to thirteen hours
later. No further information on the disposition of the case was
reported.

I nci dent #2420-1 Calif.

A pesticide incident occurred in 1995, when five workers were
exposed to malathion that spilled onto the floor. Wor ker s
conplained of nausea and having nunb fingers. No further
information on the disposition of the case was reported.

| nci dent #2430- 1
A pesticide incident occurred in 1995, when students m xed

mal at hi on, wurine, benzethonium chloride, and fish guts. The
m xture gave off noxious odors and 14 people were sent to the
hospi tal . Specific synptons were not nentioned. No further

information on the disposition of the case was reported.

| nci dent #2480- 1

A pesticide incident occurred in 1995, when a backpack sprayer
was sprayi ng mal at hi on and t he hose broke. The sprayer experienced
| oss of bowel and bladder control, weakness, and poor nuscle
coordination in the legs for three weeks. No further information
on the disposition of the case was reported.

| nci dent #2577-4 Cal i f.

A pesticide incident occurred in 1995, when an individual was
exposed to nmal athion that spilled onto their hands. The i ndivi dual
was hospitalized for three days and experienced bl urred vision and
vertigo. No further information on the disposition of the case was
report ed.

| nci dent #2621-7 Cal i f.
A pesticide incident occurred in 1994, when a seventy-seven
year old man experienced shaking, vomting, diaphoresis, and
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fascicul ations. He was hospitalized and died fourteen days | ater.
No further information on the disposition of the case was report ed.

| nci dent #2688- 1

A pesticide incident occurred in 1995 when a man drove
through an area that was being treated wth malathion. He
experienced burning and watery eyes. No further information on the
di sposition of the case was reported.

| nci dent #2794- 1

A pesticide incident occurred in 1995, when a resident noved
a box of malathion and was exposed to a snmall cloud of dust. He
experienced respiratory arrest but conpletely recovered. No
further information on the disposition of the case was reported.

| nci dent #2794- 2

A pesticide incident occurred in 1995 when residents of a
town poured two and a half gallons of mal athion onto five bal es of
hay and set the bales on fire. Several residents of the town
experienced hacking, wheezing, coughing, and bleeding inside the
mouth. No further information on the disposition of the case was
reported.

| nci dent #3263-14 Cal i f.

A pesticide incident occurred in 1995, when a thirty-six year
old man, who was wearing a short sleeve shirt, jeans, and boots,
applied mal at hion around the exterior of his home. Wile m xing
t he product sone spilled onto his hands. He experienced dizzi ness,
bl urred vision, weakness, nausea, and the inability to drive. No
further information on the disposition of the case was reported.

| nci dent #3263-28 Cal i f.

A pesticide incident occurred in 1994, when a thirteen year
ol d boy, who has asthma, was exposed to mal at hi on that was applied
near his home. He was hospitalized for two days after having an
asthma attack and experiencing an irritated throat, wheezing,
coughing, and congestion. No further information on the
di sposition of the case was reported.

| nci dent #3377-2 Cal i f.

A pesticide incident occurred in 1996, when a twenty-eight
year old wonan attenpted suicide by ingesting one teaspoon of
mal at hi on. She was hospitalized for an unknown anount of days and
experienced nausea, vomting, sweating, and drooling. No further
information on the disposition of the case was reported.
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| nci dent #3589- 1

A pesticide incident occurred in 1995 when a couple was
exposed to nmal athion that a neighbor sprayed in their yard. The
nei ghbor m xed one ounce of malathion with nineteen gallons of
wat er. The coupl e experi enced breat hi ng probl ens and burni ng eyes.
No further information on the disposition of the case was report ed.

| nci dent #3599- 1

The M nnesota Departnment of Agriculture surveyed state
enf orcenment agencies to determ ne what pesticides were involved in
spray drift. Anmong the thirty-two states responding to the survey,
there was a total of 2,681 cases of drift conplaints related to
specific pesticides. Malathion was responsible for 16 conplaints
or | ess than one percent of the total.

| nci dent #3609- 1

A pesticide incident occurred in 1996, when two field workers
drank froma pi pe that contai ned mal at hi on. Specific synptons were
not nenti oned. No further information on the disposition of the
case was report ed.

I nci dent #4066-1 Cal i f.

A pesticide incident occurred in 1996, when a man ingested a
pint of malathion and died. No further information on the
di sposition of the case was reported.

| nci dent #4419- 1

A pesticide incident occurred in 1996, when an applicator was
exposed to nmlathion that may have been stored at elevated
tenperatures for a week. The applicator experienced dizziness,
nausea, and eye irritation. No further information on the
di sposition of the case was reported.

| nci dent #4419- 2

A pesticide incident occurred in 1996, when several residents
of a honme were exposed to undiluted nmalathion that was sprayed
under their hone. They experienced nausea and headaches. One
resident was hospitalized for twenty-four hours. No further
information on the disposition of the case was reported.

| nci dent #4419- 3

A pesticide incident occurred in 1996, when two children were
exposed to malathion and diesel oil from a nearby truck. The
thirteen year old girl experienced vomting and nuscle spasns and
the eleven year old boy experienced an asthma attack. The girl
all egedly has a disease that causes seizures and the boy suffers
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from dyslexia and slight nental retardation. No further
information on the disposition of the case was reported.

| nci dent #4419-5

A pesticide incident occurred in 1996, when a woman applied
mal at hi on by a truck and experienced headaches, sinus infection,
nausea, diarrhea, trouble sleeping, and anxiety attacks. No
further information on the disposition of the case was reported.

| nci dent #4419- 6

A pesticide incident occurred in 1996, when a couple were
exposed to mal at hi on that was sprayed on a field adjacent to their
home. They experienced physical and nental illnesses. No further
information on the disposition of the case was reported.

| nci dent #4419-7

A pesticide incident occurred in 1996, when two workers
experi enced headaches and nervousness. No further information on
t he disposition of the case was reported.

| nci dent #4419- 8

A pesticide incident occurred in 1996, when a man was exposed
to malathion after a truck passed his house. He experienced
tachycardi a, sweating, and el evated bl ood pressure. No further
information on the disposition of the case was reported.

| nci dent #4439- 47

A pesticide incident occurred in 1996, when a sprayer used
mal at hi on and experienced nausea, sweating, and soreness. No
further information on the disposition of the case was reported.

| nci dent #4533-1 Cal i f.

A pesticide incident occurred in 1996, when a thirty-eight
year old woman attenpted suicide by ingesting four to five ounces
of malathion. Specific synptons were not nentioned. No further
information on the disposition of the case was reported.

| nci dent #5094- 2

A pesticide incident occurred in 1997, when a man was wor ki ng
on his roof and was exposed to malathion that was sprayed on a
nearby cotton field. Specific synptons were not nmentioned. No
further information on the disposition of the case was reported.

| nci dent #5096- 1
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A pesticide incident occurred in 1997, when an ei ghteen year
old boy was accidentally sprayed with nmalathion by a truck. He
experi enced nausea and weakness. No further information on the
di sposition of the case was reported.

| nci dent #5404- 2

A pesticide incident occurred in 1997, when several recreation
wor kers experienced headaches when they entered a building that
houses tanks of mal athion. No further information on the
di sposition of the case was reported.

| nci dent #6412- 1

A pesticide incident occurred in 1997, when six hundred
persons were exposed to mal athion that was sprayed to control the
Mediterranean fruit fly in Florida. Specific synptons were not
mentioned. No further information on the disposition of the case
was report ed.

V. PO SON CONTROL CENTER DATA

A nore detailed review of the operation and data coll ection
anong Poi son Control Centers can be found on pages 21-24 of the
review of Diazinon incident reports (Blondell and Spann 1998).

Mal at hi on was one of 28 chemicals for which Poison Contro
Center (PCC) data were requested. The follow ng text and statistics
are taken froman anal ysis of these data; see Decenber 5, 1994 neno
fromJerone Blondell to Joshua First.

The 28 chem cals were ranked using three types of neasures:
(A) nunber and percent occupational and non-occupational adult
exposures reported to PCCs requiring treatnment, hospitalization
di splaying synptons or serious life-threatening effects; (B)
California data for handlers and field workers conpari ng nunber of
agricul tural poisonings toreported applications; and (C) rati os of
poi soni ngs and hospitalization for PCC cases to estimated pounds
reported in agriculture for pesticides wused primarily in
agricul ture.

A Cccupati onal and Non-occupati onal Exposure

There were a total of 10,637 nmal athion cases in the PCC data
base. O these, 679 cases were occupational exposure; 564 (83.1%
i nvol ved exposure to malathion alone and 115 (16.9% invol ved
exposure to nmultiple chemcals, including malathion. There were a
total of 6,357 adult non-occupational exposures; 5,757 (90.6%
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involved this chem cal alone and 600 (9.4% were attributed to
nultiple chemcals.! Another 3,601 exposures were reported in
chil dren under age six, reported bel ow.

In this anal ysis, four neasures of hazard were devel oped based
on the Poison Control Center data, as |listed bel ow

1. Percent of all accidental cases that were seen in or referred to
a health care facility (HCF).

2. Percent of these cases (seen in or referred to HCF) that were
admtted for nedical care.

3. Percent of cases reporting synptons based on just those cases
where the nedical outcone could be determ ned.

4. Percent of those cases that had a nmjor nedical outcone which
could be defined as life-threatening or resulting in permanent
di sability.

Exposure to malathion alone or in conbination with other
chem cals was evaluated for each of these categories, giving a
total of 8 neasures. A ranking of the 28 chem cals was done based
on these neasures with the | owest nunber being the nost frequently
inplicated in adverse effects. Table 2 presents the anal yses for
occupati onal and non-occupati onal exposures.

Tabl e 2. Measures of Ri sk From Occupati onal and Non-occupati onal
Exposure to Ml at hi on Usi ng Poi son Control Center Data from 1985-
19922

Cccupati onal Exposure Non- occupati onal Exposure
Percent Seen in HCF
Si ngl e cheni cal 54.2 (68.2) 30.2 (44.0)
exposur e
Mul ti ple chem cal 56.3 (69.8) 31.7(46.1)
exposur e
Percent Hospitalized
Si ngl e chemi cal 9.5 (12.2) 10. 2(9.9)
exposur e

1 Workers who were indirectly exposed (not handlers) were
cl assified as non-occupational cases.
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Mul ti ple chem cal 11.3 (14.3) 10.5(12. 6)
exposur e

Percent with Synptons

Si ngl e cheni cal 84.0 (85.8) 68.8 (74.0)
exposur e
Mul ti ple chem cal 84.9 (85.8) 69.5 (75.2)
exposur e

Percent with Life-threateni ng Synptons

Si ngl e cheni cal 0.6° (0.0) 0.2° (0.0)
exposur e
Mul tiple chemical 0. 5°(0.5) 0. 3" (0.05)
exposur e

a Extracted fromTables 2, 3, 5 and 6 in Decenber 5, 1994 nmeno from Jerone Bl ondel
to Joshua First; nunber in parentheses is nedian score for that category.

b For occupational exposure, the percent calcul ated here is based on two cases for

a single and multiple chem cal exposures. For non-occupational exposure, the

percent cal cul ated here is based on 11 cases for a single chem cal exposure and 16

cases for multiple chem cal exposures.

* Top 25% of chemicals are ranked with a superscript of 1 to 7

Conpared to ot her organophosphate and carbamate i nsecti ci des,
mal at hi on had average or bel ow average evi dence of effects with the

exception of life-threatening effects in occupational cases
(exposed to a single product) or non-occupati onal cases (Table 2).
For non-occupational exposure, 11 life-threatening cases were

reported for exposure to nalathion alone and 16 |ife-threatening
cases were reported which invol ved exposure to mal at hi on and ot her
pr oduct s. The percent life-threatening cases based on these
nunbers was wel | above the nean but not anong the top 15%of the 28
pesticides that were ranked.

B. Rati os of poisoning - California Data

The i ncidence of system c poisoning cases in agricultural workers
reported to the California was conpared to the nunber of
applications of malathion. Those calculations, along with the
medi an score for a total of 29 pesticides, are presented in the
Tabl e 3 bel ow.

Table 3. Systemc Poisonings/1,000 Applications in Selected
Agricul tural Wrkers Exposed to Malathion in California, 1982-19892

Nunber Poi soni ngs/ 1, 000 Appl. (N) Poi soni ngs/ 1, 000 Appl . (N)
Pesti ci de of Primary Pesticide Only Mul tiple Pesticide

App| Exposure
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Handl er Field Tot al Handl ers | Field Tot al
S Wor ker s Wor ker s
Mal at hi on 30, 578 .36 .56 (17) .92 . 49(15) 1.05 1.54
(11 (28) (32) (47)
Medi an .21 .20 .41 .44 .50 1.02
a Extracted from Table A5 1 n Decenber 5, 1994 neno from Jerone Blondell to Joshua

First; nunber in parentheses is the observed nunber of poisoned cases.

Mal at hi on had the seventh hi ghest ratio of handl er poi soni ngs
per 1,000 applications in California when exposures to m xtures
wer e excluded, a value 71% hi gher than the nmedian (See Table 7 in
t he Decenber 5, 1994 neno). Ml athion had the sixth highest ratio
of field worker poisonings per 1,000 applications in California
when exposures to m xtures were excluded, a value 2.8 tinmes higher
than the nmedian. During the 1982-1989 tine period there were four
agricultural workers hospitalized for a total of 13 days, which
ranked sixth for nunber of workers and fifth for nunber of days.
When these nunbers are adjusted for the nunber of applications,
mal at hi on ranked sixth for nunber of days and fourth for nunber of
days.

C. Exposure in Children

A separate analysis of the nunber of exposures in children
five years of age and under from 1985-1992 was conducted. For
mal at hi on, there were 3,601 incidents; 3,371 involved exposure to
mal at hi on alone and 230 involved other pesticides as well.
Conpared to 14 other organophosphates and carbamates that 25 or
nore children were exposed to, mal athion cases were just as likely
to devel op synptons, be seen in a health care facility, or require
hospitalization. However, mal athion cases were twice as likely to
involve life-threateni ng outcone based on 11 |ife-threatening cases
reported in children under age six.

V. CALI FORNI A DATA - 1982 THROUGH 1995

A nore detailed description of the California |IIllness
Surveil |l ance Program whi ch descri bes how reports are received and
i nvestigated can be found on pages 29-31 of the Review of D azinon
I nci dent Reports (Blondell and Spann 1998).

Det ai | ed descriptions of 539 cases submitted tothe California

Pesticide Illness Surveillance Program (1982-1995) were revi ewed.
In 395 of these cases, nmlathion was judged to be responsible for
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the health effects. Only cases with a definite, probable or
possible relationship were revi ewed. Mal at hi on ranked 6th as a
cause of systemc poisoning in California from 1982 through 1994
and 9th as a cause of hospitalization. N neteen individuals were
hospitali zed between 1982 and 1994. Table 4 presents the types of
illnesses reported by year. Table 5 gives the total nunber of
wor kers that took tine off work as a result of their illness and
how many were hospitalized and for how | ong.

Tabl e 4. Cases Due to Mal at hi on Exposure in California Reported by
Type of Illness and Year, 1982-1995

Il ness Type
Year Syst em c® Eye Ski n Resp Conbi n Tot al
ation¢
1982 25 6 2 - - 33
1983 17 6 3 - - 26
1984 31 8 3 - 1 43
1985 19 4 1 - - 24
1986 34 3 1 - 1 39
1987 12 3 - - - 15
1988 37 - - - - 37
1989 34 1 1 4 - 40
1990 18 1 - - 2 21
1991 13 3 - 1 1 18
1992 16 2 3 - - 21
1993 26 2 1 - - 29
1994 31 - 1 1 2 35
1995 12 1 - - 1 14
Tot al 325 40 16 6 8 395
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b Category includes cases where skin, eye, or respiratory effects
were al so reported

¢ Category includes conbined irritative effects to eye, skin, and

respiratory system

Tabl e 5. Nunber of Persons Disabled (taking time off work) or
Hospitalized for Indicated Nunber of Days After Mal at hi on Exposure
in California, 1982-1995.

Nunber of Persons Nunber of Persons
Di sabl ed Hospitalized

One day 28 3
Two days 21 4
3-5 days 11 6
6- 10 days 1
nmore than 10 days 3 6
Unknown 47 18

A total of 325 persons had systemc illnesses or 82.3%of 395

persons. A total of 40 persons had eye illnesses or 10.1% of 395

persons. O the 20 individuals that were hospitalized as a result

of their intoxication, 11 were suicide cases. There were a total

of 20 suspected suicides including at | east four deaths. Two cases
of attenpted suicide involved ingestion of four ounces of 50%
mal at hi on. One of these cases devel oped |ife-threateni ng synptons
and the other just mnor synptons. The estimated dose fromsuch an
i ngestion would be 56.7 granms (2 ounces active ingredient, 1 g/nl)

divided by 70 kg or 810 ng per kg body wei ght.

There were nine people that required hospitalization from
uni ntentional causes. Seven of these cases were applicators
applying the product by hand or backpack sprayer. In two cases
homeowners were m stakenly appl ying concentrated naterial that had
not been properly diluted. Al cohol consunption was involved for
one of the applicators and in one case of accidental ingestion
which was fatal. One case involved an applicator who took off the
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top half of his protective suit because of the heat.
i nvol ved an asthmati ¢ boy who reacted during an aeri al

despite being i ndoors with the wi ndows cl osed.
exposure

activities

associ at ed
illustrated in Table 6 bel ow.

W th

to

Anot her case

application
A variety of worker
mal at hi on

Table 6. Illnesses by Activity Categories for Ml athi on Exposure
in California, 1982-1995
o Il ness Category
Activity ] . .
Cat egory Systemi c® Eye [ Skin | Resp [ Combin | Total
ation¢
Appl grou 11 7 - - - 18
Appl hand 18 16 7 1 2 44
Appl non 2 1 - - - 3
Appl ot her 1 - - - - 1
Cl ean/ Fi x 1 - - - - 1
Coi nci den 16 4 - - - 20
Driftexp 24 - - 1 2 27
Driftnon 7 - - 1 1 9
Enerresp 26 1 - - - 27
Expot oco 68 3 4 3 - 78
Manuf or m - - - -
M x| oad 3 1 - - - 4
Nonocch 34 1 1 - - 36
O her 30 1 1 - - 32
O hernon 62 2 2 - 2 68
Pack/ Proc - 3 - - - 3
Resifield - - - 1
Resi non 4 - - - - 4
Resi stru 15 - 1 - - 16
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Il ness Category
Activity ] ] ]
Cat egory Systemi c® Eye [ Skin | Resp [ Combin | Total
at1on®

Tot al 325 40 16 6 8 395

Appl grou= ground applicator; Applhand= applicator, hand-held
spray/ dust equi pnent ; Appl non=  non-occupati onal application
exposure; Applother= applicator, other spray/dust application
met hods; Cl ean/ Fi x= cl eani ng and/ or repairing pesti ci de
contam nated equipnent; Coincidental= exposed to application

strength but not a handler; Driftexp= exposure to pesticide that
has drifted from intended targets; Driftnon= non-occupational
exposure to drift; Emerresp= energency response personnel
Expot oco= per sons handl i ng pesti ci de products bet ween packagi ng and
end- use; Manuf orm= manufacturing/fornulation plant workers;
M x| oad=m xer and/or | oader of pesticide concentrates and dilute
pesti ci des; Nonoccb= ot her non-occupati onal exposure; O her= other
occupational exposure; O hernon= non-occupational m scell aneous
exposure; Pack/ Proc= packi ng, processing, or retailing commodities;
Resifield= field worker exposed to residue in the field; Resinon=
non-occupati onal residue exposure; Resistru= worker exposed to
resi due of structural treatnent

b Category includes cases where skin, eye, or respiratory effects
were al so reported

¢ Category includes conbined irritative effects to eye, skin, and
respiratory system

The single | argest category of mal athion incidents occur even
before the custoner gets the product honme. A careful reviewof the
narrative for all 395 cases reveal ed that i nadequate packagi ng was
responsible for 27% of all incidents. Most of these incidents
occurred in a store or warehouse where the container fell off a
shel f and broke or the Iid cracked or the container |eaked. There
were a total of 38 incidents involving 107 victinms of exposure.
Most had relatively mld synptons and the overwhel ming mgjority the
cases appeared to be a reaction to the bad odor, rather than
chol i nergi c poisoning. Sixteen of these incidents involved three
or nore people. In 1992 a bottle fell on the floor and broke
resulting in the evacuation of 160 enpl oyees, though no one becane
ill.

Exposure to drift or odor froma nearby application was the
second nost common cause of incidents. There were approxi mately
50 individual s that reacted to applications nearby. Most of these
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cases devel oped only m nor synptons that appeared to be related to
t he noxi ous odor rather than cholinergic poisoning. In nearly half
of these cases, the application occurred outdoors while the victins
wer e i ndoors. Sone of these cases occurred because the applicator
sprayed too near an air intake or across an entry way. | nproper
use of malathion indoors that was intended for use outdoors was
al so involved in 14 cases.

Hand application of malathion with either a backpack or hand
sprayer was the third nost commobn cause of incidents. As noted
above, these cases tended to be nore serious and were the nost
common cause of hospitalization anong the accidental cases.
Si xteen cases occurred when applicators got malathion into eyes
that were inadequately protected. Ten cases occurred because of
equi pnent failure (e.g., hose breaks and | eaks) and five cases each
i nvol ved equi pnent mai nt enance and failure to use required personal
protective equipnent. Among the other sources of poisoning,
i nproper dilution was involved in at |east 15 cases.

Ast hma attacks were reported by at | east four individuals, one
of whom required three days of hospitalization. One individua
reported two asthma attacks that coincided with two nmal at hion
medfly applications. The second attack was so severe that nedica
assi stance was required to get the individual to the hospital
Prior to these nmedfly applications this individual had not had any
serious problens fromasthma for several years.

One surprising finding was that persons treating victins of
i ngestion also becane ill from exposure to odors of vom tus, body
fluids, etc. in six incidents involving 18 people. One of these
incidents, a suicide case that was ultimately fatal, resulted in
Ssi X nurses becoming ill (Merritt and Anderson 1989).

Medfly i ncident investigations

Peri odi c applications of mal athion bait to control nedfly have
led to investigations of conplaints of illness by the public.
These investigations have been summarized previously (See
Menor andum Revi ew of adverse health effects attributed to Medfly
spraying with malathion, April 22, 1994, from Jerone Blondell to
Larry Dorsey). A review by Kahn et al. (1992) concluded that “the
results indicate that aerial application of malathion bait caused
no detectable increase in acute norbidity in the community.” This
assessnment was based on indirect assessnents and surveys that were
relatively insensitive to rare effects that mght occur in
especially susceptible individuals. The Health Effects Division
recommended that individuals with asthma or who may be unusually
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sensitive to chemcals be notified in advance so that they could
take appropriate action to avoid exposure. Prograns invol ving
sprayi ng mal at hi on on conmunities (whether for nedfly, nosquito or
ot her purposes) should have surveillance prograns in place to
monitor reports of illness and obtain nedical docunentation where
f easi bl e.

VI.  NATIONAL PESTI Cl DE TELECOVMUNI CATI ONS NETWORK

On the list of the top 200 chemicals for which NPTN
received calls from1984-1991 i ncl usivel y, nmal at hi on was ranked 4th
with 900 incidents in humans reported and 88 incidents in animals
(nostly pets). O the 900 incidents, 51 involved sone type of
unusual chem cal sensitivity, nostly nmultiple chem cal sensitivity.
Mal at hion was the fourth ranked pesticide for this type of
conpl aint and accounted for five percent of the total, though it
only accounts for three percent of the use in the hone (Witnore et
al . 1992).

From April 1, 1995 through March 31, 1998, the NPTN received
95 reports of incidents fromhumans al | egi ng adverse health effects
fromexposure to mal at hion. The nost comon conplaints related to
odors fromspray drift or accidental spills that resulted in m nor
synpt ons such as headache, nausea, and respiratory problens. Mre
serious cases resulted when concentrated mal at hi on was i nproperly
applied. One of these cases required hospitalization.

There were three reports of asthma attacks in the April 1995
t hrough March 1998 data, two fromaerial applications and one from

a broken bottle spill. One unusual case reported was a 13 nonth
old child who may have been exposed to spray drift and ingested
contam nated water. This child experienced three nonths of

di arrhea, behavioral changes and, l|ater, was allegedly diagnosed
with autism  Anot her unusual case involved application for head
lice at three tinmes the recommended rate in an adult woman. The
product got in her eye and she couldn’t see for a week. Three and
a half years later she developed a brain tunor. This case should
not be consi dered evi dence of carcinogenicity of mal athi on w thout
substantiation fromother sources. The nost serious case reported
was a man 45 to 64 years old who was sprayi ng nal at hi on every week
for four weeks and had conpl ai ned of headaches and nausea. After
this (timng not reported) he went into convul sions and suffered
two heart attacks on the sane day. There were no reports of
cholinesterase tests taken in any of these cases to confirm
poi soni ng.
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VI 1. LITERATURE REVI EW

A der surveys have been conduct ed whi ch neasured nortality and
norbidity nationwi de. Hayes and Vaughn (1977) reported that for
five years surveyed (1956, 1961, 1969, 1973, and 1974), nmal athion
was responsi ble for 11 deaths due to accidental causes. Mal athion
ranked sixth as a cause of death for these five years, accounting
for two percent of all accidental deaths related to pesticides. A
survey of hospitalized pesticide poisonings in a six percent sanple
of the nation’s hospitals estimted 66 non-occupational cases and
49 occupational cases per year over the six year period 1977-1982
(Keefe, Savage and Wheel er 1989). In this survey of hospita
records, the identity of the specific pesticide was unknown in 32%
of the cases, so the actual nunber of mal athion hospitalizations
was probably sonmewhat higher. Ml athion ranked fifth as a cause of
non- occupati onal cases and second as a cause of occupational cases
in this hospital study (Blondell 1997). These rankings are
primarily due to the wi despread use of mal athion. A survey of hone
use by EPA in 1976-1977 found that nalathion was the ninth nost
comon pesticide present in the honme (Savage, Keefe and Weel er
1980). A nore recent survey conducted in 1990 found t hat mal at hi on
was the 16th nost common pesticide (excluding disinfectants)
present in 9.4% of all households (Wiitnore et al. 1992). There
was an estimated 2.4 mllion applications indoors and 16.6 mllion
applications outdoors in the year prior to this survey based on
respondent’s recoll ection.

Af zaal et al. (1990) reported on a twenty-four year ol d wonman
who attenpted suicide by ingesting 50 m of nalathion. She
experienced abdom nal pain, vomting, breathlessness, and altered
sensoriumwi thin two hours and was admtted to the hospital in a
coma Wi th pinpoint pupils. Her blood plasma cholinesterase
activity was reduced to 30% She was adm ni stered a hi gh dose of
atropi ne and was on a ventilator for eight days. The patient nade
a conpl ete recovery.

Argiles et al. (1990) reported on a suicidal case involving a
sixty-five year old white woman who was admtted to the hospita
three or four hours after she ingested an estinated dose of 235
ng/ kg of mal athion. She experienced m osis, excessive salivation
and sweating, slow heart rate, hypotension, respiratory distress,
fascicul ati ons, generalized weakness, and markedly reduced
consci ousness. Serum chol i nesterase | evel s were undet ectabl e but
she recovered with treatnent after 12 days. Ten days after her
i ngestion, she experienced cardiac arrhythmas and her nmuscle
strength began to deteriorate again and deep tendon refl exes were
di m ni shed. Weakness was nore noticeable in the nore distal
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muscles of the legs and she was diagnosed wth peripheral
neur opat hy, confirmed by pat hophysi ol ogi cal and
el ect rophysi ol ogi cal studi es. She started to inprove after six
weeks and was normal three nonths later. Analysis of the mal athion
residue identified significant amounts of an inpurity froman old
bottle that may have enhanced the toxicity in this case.

Baker et al. (1978) reported on an epidemc of nmalathion
poi soni ng anong Pakistan malaria workers. Wrkers who had
previously used DDT were given malathion to use inits place. They
wer e not properly warned about the dangers frompoor work practices
and exposure to mal athion. Cbservation showed that sonme workers
stayed in clothing wet with spray for days and sone even m xed the
formulation with their bare hand. Sone of the fornulations of
mal at hi on used cont ai ned high | evel s of isomal athion, a nore toxic

degradati on product. Use of these fornulations were correlated
with nore severely depressed red-cell cholinesterase. Qut of 7,700
workers involved in the application for malaria control, an

estimated 2,800 workers were affected. Poisoning was the suspected
cause in five deaths (two m xers and three applicators). Three of
the deaths were associated with normal application activities and
one case resulted fromeating treated food. The fifth case was
poor |y docunent ed.

Burgess et al. (1990) reported on a fifty-three year ol d woman
(wei ghi ng 51 kg) who drank an unknown quantity of mal at hi on and was
admtted to a hospital after experiencing a respiratory arrest,
cyanosi s, constricted pupils, urine and stool incontinence, and
muscular twitching of her extremties. Her red blood cel
chol i nest erase was 50% bel ow the | ower end of the reference range.
She required intensive treatnment for ten days before recovery.

Chaudhry et al. (1998) reported an out break of food poi soning
in India. A comunity kitchen with open bags of food stuffs was
treated that norning with nmal athion spray. Sixty nen aged 20-30
years attended |l unch there and all devel oped nausea, vom ting, and
abdom nal painin the next three hours. Four individuals devel oped
muscle weakness and respiratory distress consistent wth
i nternedi ate syndrone. One of the four had to be placed on
mechani cal ventilation, but died fromcardiac arrest after 10 days.
It was |later determned this patient ate nore of the contam nated

food than the others. Internediate syndronme occurs 1-4 days after
the initial exposure and is characterized by weakness of the
proximal linb and neck nuscles, nmotor cranial nerves, and

respiratory nuscl es.
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Dagli et al. (1983) reported on a prospective study of 75
patients, 47 wonen and 28 nen, nostly between the ages of sixteen
and thirty years old, to determne the incidence of pancreatic
i nvol venent in mal at hi on poi soning. The cases were admtted to a
general hospital with prior know edge that they had ingested
mal at hi on. All 75 cases ingested between 2 teaspoons to two
bottles of malathion in a liquid form Forty-eight cases
experienced abdomnal pain, 52 cases experienced excessive
salivation, forty-five cases experienced nausea and/or vomting,
thirty-one cases experienced epigastric tenderness, and eleven
experienced restlessness. Qut of the seventy five cases, forty-
seven had rai sed serum anylase. Ten of the forty-seven cases had
maxi mum serum anyl ase val ues (above 500 units) indicative of acute
pancreatitis and the other 37 cases (mlder elevation of anyl ase)
may have devel oped m | d pancreatic dysfunction and/ or damage. Al
of the cases were treated within two hours of ingesting mal athion
and all of themfully recovered. The authors concluded that mld
and transient pancreatic involvenent in the forty-seven cases was
due to mal at hion ingestion, but did not require special treatnent.

Gall o and Lawyk (1991) reviewed the literature on acci dental
and i ntentional poisonings due to malathion. They cite a nunber of
exanpl es where 50% mal athion used to treat head lice has led to
typi cal poisoning synptons in children. They suggest that certain

conditions, nanely unconsciousness, weakness in the |inbs,
convul sions, and prolonged illness, appear to be nore commopn with
mal at hi on poisoning than wth other organophosphates. Thei r

exam nation of fatal and near-fatal doses in humans suggest that
humans are nore susceptible than the rat to mal athi on. Exanpl es of
this included doses ranging from 350 to 1000 ng/kg all of which
proved fatal. One accidental ingestion was reported in a 75 year
old man where the dose was estinmated to be about 56 ng/kg. This
case, reported in 1960, may be due to presence of isonalathion
whi ch woul d significantly potentiate the toxicity of mal athion.

Gether et al. (1987) reported on a study from July 1981
t hrough August 1982 to determ ne the associ ati on between exposure
to | ow doses of mal at hi on and the preval ence at birth of congenital
anomalies and |low birth weight. Mal at hi on was applied aerially
over nore than 13,000 square mles in the San Franci sco Bay area.
Data on birth defects were obtained fromhospital discharge records

on 22,465 births in the exposed area. The congenital anonmaly
categories were not higher when exposed births were conpared to
unexposed births. Positive associations were found for other

specific anonmalies of ear (1981 only), bow ng of | ong bones of |eg
(1981 only), various deformties (1981 only), clubfoot grouping
(met atarsus varus excluded), and tracheoesophageal fistula (1982
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only). However, further analysis of subcategories and conpari sons
with different years showed no consistent pattern that could be
associated with mal at hi on spraying. Low birth weight showed no
significant association with malathion exposure. The authors
concl uded that there was no associ ati on between | ow dosage aeri al
appl i cation of mal at hi on and t he occurrence of congenital anomalies
and low birth weight anong |iveborn infants. The study may have
been confounded by m sclassification of exposure status and the
out cone data. About ten or fifteen percent of the exposed births
were msclassified which would reduce likelihood of finding an
effect of malathion exposure in the data. A simlar study
(avail able only in abstract) was based on 7,450 wonen registered
W th Kai ser-Permanente facilities (Thomas et al. 1990). This study
| ooked at spont aneous abortions (n = 474), congenital defects (n =
163), growh retardation (n= 78), and stillbirth (n = 37). Only
stillbirths and gastrointestinal defects had any nargina
significance after adjustnent for confounders. However, tim ng of
exposure was not consistent with the devel opnent of this particul ar
defect. The authors concluded “These data provide no convincing
evi dence that aerial spraying of mal athi on poses any serious risk
to pregnancy.”

Quillernmo et al. (1988) reported on a thirty year old man who
was admtted to the hospital after experiencing acute appendicitis.
He was previously exposed to organophosphates during the past three
years (March to May) and was seen for appendicitis after working
w th organophosphates for el even weeks. He was given 100 ng of
suxamet honi um( neuronuscul ar bl ocki ng agent) to facilitate tracheal
i ntubation and underwent surgery for forty m nutes. After the
initial dose of suxanethonium the patient was not breathing on his
own and received nechanical ventilation. An el ectronyographic
recordi ng was taken and reveal ed a profound neuronuscul ar bl ock.
Hi s serum chol i nesterase |level was only 10% of normal. Tests for
genetically determ ned | ow | evel s of cholinesterase were negati ve.
The aut hors concl uded that asynptomati c persons previously exposed
to organophosphates may want to have their blood cholinesterase
| evel s in serumtested before suxanet honiumis adm ni stered, which
may cause apnoea.

Jusic et al. (1980) reported on 14 workers who applied a
product containing malathion and trichlorfon for 4 to 6 nonths out
of the year to kill nobsquitos. A neurol ogi cal exam nation and
el ect ronyogr aphi ¢ neuronuscul ar synapse testing was perforned on
the 14 workers both pre-exposure and 45 days later, after their
| ast use of the insecticide. No significant difference was seen
between the two exam nations. One of the 14 individuals did
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exhibit a cholinesterase |level that was 61% of the pre-exposure
val ue.

Manl ey et al. (1988) reported on a two year ol d mal e (wei ghi ng
12 kg) who ingested 30 cc of mal athion. The estimated maxi numdose
had this been a 50% fornul ati on and had the child wei ghed 12.4 kg
woul d be 1,250 ny/kg. He was admtted to the hospital after
experienci ng unresponsi veness, fixed pinpoint pupils, respiratory
depression, and bradycardi a. The case experienced a grand nal
sei zures and was taken to an intensive care unit at another care
facility. An intraosseous infusion was admnistered and
di sconti nued when he arrived at the facility and was given an
i ntravenous access. He was released fromthe hospital five days
| at er.

Markowitz et al. (1986) investigated an incident where
mal at hi on escaped froman overheated tank at a manufacturing pl ant
in New Jersey in 1984. A passing tanker was reportedly envel oped
by the cloud of malathion. Seaman were kept bel ow deck with the
ventilation turned off when this occurred and were evacuated 40
m nutes | ater and exam ned in a local hospital. Twelve days |ater,
22 of the 27 exposed seaman and 21 of 27 seaman from an unexposed
tanker were questioned regarding synptons and stress. Synpt ons
wer e requested since the event 12 days ago in the exposed group and
over the past nonth in the unexposed group. The two groups were
simlar for denographics, social support, health rating, and
know edge of toxic chemn cals. Exposed seanan reported a
significantly higher percent of five of 18 synptom clusters:

1. Head effects such as headache, dizzi ness, bl ackouts or seizures.
2. Eye effects such as swelling, irritation, and blurring.

3. Nose/throat effects such as nosebleeds, stuffy nose, sore
t hr oat .

4. Digestive effects such as diarrhea, constipation, gas.

5. Changes in appetite.

On average the exposed seaman reported 6.3 synptom clusters
conpared to 2.1 for unexposed seanan.

Mller and Mtzel (1995) examned 37 cases of nultiple
chem cal sensitivity associated wi th organophosphate or carbanate
exposure. Six of these 37 (16%9 were due to mal athion; a nunber
exceeded only by chlorpyrifos with 19 cases (51% and diazinon with
ni ne cases (249%.

Petros (1990) reported on nine cases of malathion poisoning
admtted to a hospital in Ethiopia in the sumer of 1986. The
poi soni ngs invol ved five cases of infants (ages 3, 6, and 8 nonths
ol d, and two one year olds) froma | ow soci oeconom ¢ background and
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four young adolescents and adults that attenpted suicide by
i ngestion. The children were treated with malathion by their
nmot hers for scabi es. The nal at hi on-cont ai ni ng sol uti on was appl i ed
by rubbing it into the skin over their entire body area. The
children experienced productive coughing wth difficulty
expectorating, massive salivation, shortness of breath, altered
consci ousness wth restl essness and part convul sion, and a case of
vomting with stool incontinence about six to twelve hours after
exposure. The four adol escent and adult cases experienced severe
i ntoxication which occurred within fifteen to thirty mnutes of
i ngestion. All of the cases were discharged from the hospital
after two to five days.

Pullicino et al. (1989) reported on a twenty-nine year old
mal e, who experienced chronic paranoid schizophrenia for the past
five years, and attenpted suicide by ingesting a half-enpty can of
mal at hi on. The man was unconsci ous upon adm ssion to the hospital.
He experienced nuscl e tone weakness, restl essness, aggressiveness,
and ocul ar flutter on the second day and | ater devel oped opsocl onus
(jerking eye novenents) which returned to normal after two weeks.
Hi s serumpseudochol i nesterase | evel was depressed 43%bel ow nor nal
on the first day and was normal on the sixth day.

Reeves et al. (1981) reported on seven cases of aplastic
anema and acute |ynphoblastic |eukema in children possibly

related to pesticide exposure. In one case, a twelve year old
femal e devel oped aplastic anema two weeks after exposure to
mal at hi on and died six nonths |ater. The other six cases were

exposed to di chl orvos and propoxur.

Rivett and Potgieter (1987) reported on a suicide attenpt

i nvol ving ingestion of malathion, brodifacoum and alcohol. The
patient arrived at the hospital comatose and regai ned consci ousness
the next day. This patient experienced respiratory nuscle

paral ysis and required nechanical ventilation for three nonths.

ZwW ener and G nsburg (1988) reported on 37 cases of severe
toxicity in young children in Texas from organophosphates and
carbamates. Two of the 37 (5% were due to malathion. O the 37
cases exam ned, 20 were transferred fromother institutions and 16
of these 20 had an incorrect diagnosis initially. This finding
highlights the difficulty of diagnosing organophosphate poisoning
in young children. Likely there are many cases that go
unr ecogni zed.

A detail ed summary of the evidence that exposure or poisoning
from organophosphate i nsecti ci des can | ead to chronic
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neur obehavi oral effects can be found in the Review of D azinon
I ncident Reports by Blondell and Spann (1998). This report
concl uded that avail able evidence did not support a finding that
| ow-| evel exposure to organophosphates can cause neurol ogi cal or
neur obehavi oral effects in the absence of poisoning. However, if
poi soning occurs, the report concluded that sonme subset of
or ganophosphate poisoned subjects probably would experience
persi stent neurobehavioral effects. This latter finding was
supported by reviews by Karalliedde and Senanayake (1989), U. S
Congress, Ofice of Technol ogy Assessnent (1990), and the Wrld
Heal t h Organi zation (1990).

VITT. CONCLUSI ONS

Or ganophosphat es are responsi ble for disproportionately nore
serious poisonings than other pesticides. In the 1990 survey of
home and garden use (Wiitnore et al. 1992, page 55 and Table G 19%
of the containers in U S. hones were organophosphates. In the 1993
survey of non-agricultural pesticide wuse by certified and
commerci al applicators, 21%of the pounds active ingredient applied
wer e organophosphates (Lucas et al. 1994, Table 13). Simlarly,
for Poison Control Centers, 15% of all wunintentional pesticide
exposures are due to organophosphates, but 18% of the synptomatic
cases, 27% of the hospitalized cases, and 28% of the life-
threatening or fatal cases were due to organophosphates (based on
1993- 1996 data provided by AAPCO) . Nati onal death statistics
report that 40%of the acci dental deaths frompesticides (where the
type of pesticide is known) were due to organophosphat es during the
1980s (Bl ondell 1997).

A simlar patternis seenin agriculture in California, where
information is collected on both agricultural use and poi soning,
or ganophosphat e i nsecticides account for just 5% of the use (in
pounds active ingredient for 1990-1994), but account for 30%of the
system c pesticide poisonings in agricultural settings (230 cases
during the sanme tine period, data provided by the California
Pesticide Illness Surveillance Program. Thus, the excess risk
from organophosphates for agricultural uses is six tines (30/5)
hi gher than woul d be expected given the percent use.

The Health Effects Division exam ned epidem ol ogi ¢ evi dence
i nking organophosphate exposure to chronic neurobehavioral
synptons and concl uded that avail abl e evidence did not support a
finding that |owlevel exposure to organophosphates can cause
neurol ogical or neurobehavioral effects in the absence of
poi soni ng. However, if poisoning occurs, sone subset of poisoned
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subjects probably would experience persistent neurobehavioral
ef fects.

The large majority of nmalathion incidents appear to involve
m nor synptons which in many cases nmay be a reaction to the odor
rather than cholinergic poisoning. Broken bottles and other
i nadequat e packagi ng accounted for over a quarter of the cases in
California from1982 t hrough 1995. Drift and exposure to odors was
the second nobst common cause of incidents in California. And
again, these cases typically resulted in mld and transient
synpt ons.

In many cases it appears synptons are brought on by the
of fensive odor of the conpound. It should be recognized that
i ndi vi dual s devel opi ng synptons brought on by odor effects are
poi soni ngs by definition. Chol i nest erase depression, though a
useful indicator for exposure, does not have to be present to prove
t hat poi soning has occurred. | f odors are offensive enough to
cause il I ness and to seek nedi cal attention, then the circunstances
that lead to such norbidity should be examned so that risk
reducti on nmeasures can be identified and inpl enented.

More serious mal at hi on cases typically invol ve application by
hand or backpack sprayer and direct exposure to concentrate.
O ten, serious exposures result fromequi pnent failure such as hose
breaks or failure to exercise mniml precautions during
mai nt enance or clean up. Though 1|ess hazardous than other
or ganophosphat es and car bamates on nost neasures, nal athion had a
hi gher i nci dence of |ife-threatening cases in Poi son Control Center
data for both children under age si x and non-occupational | y exposed
adults. Extensive exposure to concentrates appears to be a likely
risk factor in these cases. Followup on all life-threatening
cases to determ ne the circunstances of exposure would be useful to
confirmthis suspicion.

Mal at hi on applications to conmunities, which occur fromnedfly
spraying and nosquito abatenent, have been reported to lead to
allergic or irritative synptons in sone sensitive individuals.
There are several cases of asthma reactions, including two severe
cases reported from California.

| X. RECOMMVENDATI ONS

1. A prospective epidem ol ogic study or statistically valid survey
is recommended for the purpose of determining the extent (how
common or rare), circunstances (intensity, duration, and type of
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exposure), and persistence and severity of chronic health effects.
St udy subj ects shoul d be t hose who experience acute adverse effects
both with and w thout evidence of cholinesterase depression.
Health effects to be surveyed include chronic neurobehavioral
effects, synptons of peripheral neuropathy, and nmultiple chem cal
sensitivity.

2. The Health Effects Division recommends that registrant-
sponsored training and education prograns be developed and
i npl emented for PCOs wusing malathion around honmes and other
structures where people are likely to be present. Training should
focus on how to perform proper dilutions, avoidance of spraying
around entry ways to structures or air intakes, nethods to reduce
drift, and proper nmai ntenance of spray equi pnent to avoid failures
that result in accidental exposure.

3. Labels should be anended to specify rates of application and
m ni mum application intervals. Application rates and intervals
shoul d be based on efficacy and toxicity to humans and pets.

4. Al applicators should be required to use proper eye protection
when applyi ng mal at hi on by hand. Labels should warn about use of
protective equi pnent when perform ng routine mai ntenance or when
cl eaning up spills.

5. Non- breakabl e packagi ng should be required for all mal athion
products. Packagi ng shoul d be i nproved to reduce the |ikelihood of
| eaks or cracks. Cearly stated procedures should be specified on
the | abel on how to clean up spills.

6. A panphlet should be given to honeowners describing the
application, advising on precautions, health effects including
synptons of adverse reactions, potential routes of exposure,
protective neasures for young children, what to do and who to
contact in the event of a spill or other accident is recomended.
| nput from EPA, state regulatory agencies, university extension,
and other interest groups should be solicited and the panphlet
field tested before being distributed.

7. HED recommends that consuners not be permtted to handl e highly
concentrat ed mal at hi on products whi ch nust be diluted by the buyer
before application. This restriction would not apply to hose-end
sprayers.
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